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PANH GIA HAM LUONG Cd VA Pb TICH LUY TRONG MOI TRUONG DAT
VA TRONG CAC LOAI GIUN PAT (GIONG PHERETIMA)
O KHU CONG NGHIEP HOA KHANH, THANH PHO DA NANG

PHAM THI HONG HA, NGUYEN VAN KHANH, LE THI HIEU GIANG

Truong Dai hoc Suw pham, Pai hoc Pa Ndng

Khu cong nghi¢p (KCN) Hoa Khanh 12 mot
trong nhitng KCN trong diém ctia thanh ph6 Pa
Nang, noi day tap trung cac nha mdy thudc cic
nganh cong nghiép: luyén kim, co khi, lap rép,
may mdc, dién tor, san phdm bao bi.... Do dé,
nguy co 6 nhiém kim loai nang (KLN) moi
truong dat 1a kha 16n. Nghién ctru cia V6 Van
Minh (2006) tai mot s6 khu vuc xung quanh
KCN Hoa Khanh cho thay luong KLN Cd trong
dat va trong rau Cai & nhiéu diém nghién ctu da
cao x4p xi tiéu chudn cho phép (TCCP) [5].

Hién nay, st dung cdc sinh vat chi thi dé
dénh gia mic do 6 nhiém KLN, trong dé cé
giun dét dang dugc ing dung trén thé gidi nham
bé tro cho cac phuong phap 1y héa trong gidm
sat 6 nhiém KLN [4, 6, 7].

Trong bai bdo nay, ching t6i trinh bay
phuong phdp va két qua nghién ciu ban dau vé
ham lugng kim loai Cd va Pb tich liiy trong dat
va trong cdc loai giun dat giong Pheretima
nham gop phan xay dung co s& khoa hoc cho
viéc sit dung giun dat lam sinh vat chi thi 0
nhiém kim loai Cd va Pb trong moi truong dat.

I. PHUONG PHAP NGHIEN CUU

1. Doi tugng

Céc loai giun dat thuoc giong Pheretima, ho
Megascolecidae, bo Lumbricimorpha thudc 16p
giun it to Oligochaeta, nganh giun dot
(Annelida) [1].

2. Phuong phap

Cac mau dat va giun dat dugc thu qua 2 dot
thu mau, dot 1: 11/2009; dot 2: 03/2010 & 3
diém dai dién cho khu vuc nghién ctu: t6 61,
Hoa Khénh Béic; Té 5B, Hoa Hiép Nam va Da
Phudc 1, 1a nhitng khu vuc chiu anh hudng truc
ti€p tr nhitng hoat dong xa thai cua KCN

Hoa Khénh.

MAu giun dat duogc thu trong cic hd dao cé
kich thuGe 50 x 50 cm cho dén khi hét giun dat
(0 - 30 cm). Tién hanh dinh loai mau giun dat
dua theo khéa phan loai giun dét ctia Thai Tran
Bii (1983) va Pham Thi Hong Ha (1995). Mau
giun dat dugc sy kho dén do kho tuyét doi,
nghién nhoé béang c6i st sau d6 can chinh xdc 5 g
mau va vo co héa mau bang dung dich HNO,
dac + H,S0, + H,0, trong binh kendal [3].

Mau dat duoc thu dong thoi véi mau giun
dat, 18y mau dat tang mat O - 30 cm theo timg
khu vue. Xdc dinh chi tiéu pH dat bang mdy do
pH INOLAB S6. Miu dat dé kho tu nhién,
nghién bang cadi sit thanh bot can chinh xdc 5 g
mau dat kho, vo co héa bang axit HNO, + H,0,
trong binh Kendal [2, 3].

Phan tich ham luong Cd va Pb bang phuong
phdp quang phd hap thu nguyén tir (AAS) tai
phong thi nghiém phan tich, thuoc Dai Khi
tuong thily van khu vuc Trung Trung bo.

S6 liéu dugc xu ly theo phuong phédp thong
ke, so sanh cdc gia tri trung binh bang phuong
phdp phan tich ANOVA va kiém tra LSD véi
mitc y nghia o = 0,05, cdc gid tri phan tich
tuong quan dugc chuyén dang theo cong thic
x’ =log(x + 10).

II. KET QUA VA THAO LUAN

Do pH moi truong c6 anh huong dén su linh
dong ctia KLN va su tich liy cac KLN trong co
thé sinh vat. & moi truong c¢6 do pH thap thi su
hoa tan va tinh linh dong ctia cac KLN tang lén,
ngugc lai khi moi truong c6 do pH cao thi tinh
linh dong cua cic KLN giam xuong do d6 KLN
s€ ton tai dudi dang hop chat két tha va lang
dong, ching rat kho6 phan huy qua thoi gian.
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K&t qua nghién ctru cho thiy pH cua dat dao
dong tir 5,30 - 7,98; trung binh pH tai khu vuc
T6 61, Hoa Khanh Biéc: 6,06 + 0,51; tai khu vuc
t6 5B, Hoa Hiép Nam: 6,71 * 0,83; tai khu vuc
Pa Phuée I: 6,97 £ 1,01 (bang 1). Nhin chung
moi trudong dit c6 tinh axit nhe, diéu nay c6 thé
lam tang d¢ linh dong cuia cac KLN trong dat va
tang kha nang tich liiy KLN trong co thé sinh
vat.

Ham Iuwogng KLN Cd va Pb trong moi truong
dat & cdc diém nghién ctu: T6 61, Hoa Khénh
Bic ¢6 ham luong Cd trung binh: 12,47 + 9,43
mg/kg va Pb: 50,15 + 26,1 (bang 1); khu vuc Da
Phuéc 1 va T 5B, Hoa Hiép Nam, tai ving Hoa
Hi¢p Nam, ham Iuwgng Cd trung binh: 4,49 *
1,16 mg/kg va Pb: 22,02 + 16,1, khu vuc Pa
Phudc I c6 ham lugng Cd trung binh 12 4,2 + 1,5
mg/kg va Pb: 35,99 + 16,11. Két qua phan tich
ANOVA va kiém tra LSD & muic a = 0,05 cho

thay, ham lugng Cd va Pb ¢6 su khac nhau gitra
cac khu vuc nghién ctru. KLN Cd va Pb cao nhat
& khu vuc T6 61, Hoa Khéanh Bac va Cd ¢ tét ca
cac khu vuc nghién citu déu vuot nhiéu lan so
v6i TCCP (QCVN 03: 2008/BTNMT Cd: < 2
mg/kg), trong khi Pb & nhiéu khu vuc da xap xi
TCCP (QCVN 03: 2008/BTNMT Pb: < 70
mg/kg).

So véi nghién ciu cua V6 Van Minh (2006)
cho thily c6 su gia tang muc do tich liy Cd tai
cic khu vuc xung quanh KCN Hoa Khéanh [5]. So
v6i cac két qua danh gid tai cac khu cong nghiép
vung ngoai thanh Ha Noi ¢6 ham Iuong Cd trong
dat dao dong tur 0,16 - 0,89 mg/kg, ham lugng Pb
dao dong tir 8,36 - 88,02 mg/kg [7]; tai Van Lam,
Hung Yén c¢6 ham luong Pb 1a 7.10° - 15.10°
mg/kg va Cd 1a 1,8 - 3,6 mg/kg, thi trong nghién
ctiu nay, ham lugng Cd da cao hon cac ving néi
trén va ham luong Pb lai thap hon.

Badng 1
Chi s6 pH trong dit qua 2 dot thu méu
Pia diém Dot 1 Dot 2 Trung binh
: Tb £ sd (n=3) Tb £ sd (n=3) Tb £ sd (n = 6)
T6 61, Hoa Khanh Bic 6,37 +£0,42 5,73 £0,38 6,06 +0,51
T6 5B, Hoa Hiép Nam 7,16 0,47 6,27 +0,95 6,71 +0,83
Da Phudc 1 7,87 +0,09 6,06 +0,3 6,97 +1,01
Bdng 2
Ham luong Cd va Pb trong mau dat tai cac khu vure nghién citu
Pia diém Dot thu mau Cd (mg/kg) Pb (mg/kg)
Dot 1 (n=3) 20,95 +2.44 66,32 +29,73
T6 61, Hoa Khanh Bic Dot 2 (n = 3) 3,99 £0,95 33,98 £5,43
Tb +sd (n=6) 12,47 +£9,43a 50,15 £26,10a’
Dot 1 (n=3) 4,27 £0,92 8,27 £ 6,44
Té 5B, Hoa Hiép Nam Dot 2 (n = 3) 4,73 £ 1,54 35,77 £6,23
Tb +sd (n=6) 4,49 +1,16b 22,02 £ 16,100’
Dot 1 (n=3) 4,62 £2,18 30,88 £22,52
Pa Phudc 1 Dot 2 (n=3) 3,78 £0,58 41,09 +7,98
Tb +sd (n=6) 4,2 +1,50c 35,99 £ 16,11¢’
QCVN 03: 2008/BTNMT <2 mg/kg <70 mg/kg

Ghi chi: cac gia tri c6 cung ky tu (a, b, ¢) hodc (a’, b’, ¢’) khong c6 su khdc nhau conghia & mitc o = 0,05.

Trong nghién ctu nay, qua 2 dot thu mau
v6i 333 cd thé giun dat tir 18 ho dinh lugng,
da thong ké dugc 13 loai giun dat. Trong do,
giong Pheretima chiém uu thé ca vé s6 lugng cé
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thé va so loai véi 10 loai, chiém 76,92% téng s6
loai, cdc giong con lai, mbi giong chi c6 mot
loai, chiém 7,69% (bang 3).



Bdng 3

Danh sach cac loai giun dat 6 KCN Hoa
Khanh

Tén khoa hoc
Chi Pheretima
Pheretima campanullata
Ph. danangana
Ph. digna
Ph. donghaana
Ph. houleti
Ph. modigliani
Ph. papulosa papulosa
Ph. rodericensis
Ph. tschiliensis
Ph. varians songbana
Ph. non
Chi Lampito
Lampito mauritii
Chi Pontoscolex
13 | Pontoscolex corethrurus
Chi Perionyx
14 | Perionyx excavatus

3

Ti & (%)

76,92

P
Rlalo|o|~Nlo|o| s |w|N-

=
N

7,69

7,69

7,69

Két qua phan tich ham lugng KLN Cd va Pb
tich 1iy trong cac loai giun dat thudc giong

Pheretima cho thay ham luong Cd trong giun
dat tai khu vuc Té 61, Hoa Khanh Béc 12 4,05 +
1,38 mg/kg va Pb: 17,09 + 4,1 mg/kg; khu vuc
Hoa Hi¢p Nam, Cd: 1,23 + 0,1 mg/kg va Pb:
12,61 + 2,96 mg/kg; khu vuc Da Phuée I, Cd:
1,22 + 0,88 mg/kg va Pb: 16,81 + 5,55 mg/kg.
Két qua phan tich ANOVA va kiém tra LSD cho
thay, c¢6 su khdc nhau cé y nghia vé su tich liy
KLN Cd va Pb trong co thé giun dat & ba khu
vuc nghién ciu (o = 0,05) (bang 4). Theo két
qua nghién ctiu cua Jun va nnk. (2004) & cic
viing ddt 6 nhiém KLN cho thdy, ham lugng Cd
tich lily trong loai giun Aporrectodea caliginosa
khoang 6,18 - 17,02 mg/kg; ham lugng Pb trong
khoang 0,08 - 0,38 mg/kg; ham luogng Cd trong
loai giun Lumbricus rubellus khoang 3,64 - 6,34
mg/kg, ham luong Pb trong khoang 0,03 - 0,13
[7]. Nghién ciu ctia Uba va nnk. (2009) vé ham
lugng KLN trong dat va giun dat tai ving dat bi
0 nhiém & Zaria, Nigeria cho thdy, ham luong
KLN Cd trung binh trong dat: 25,95 - 75,17
mg/kg va Pb: 34,24 - 666,67 mg/kg. Ham luong
Cd va Pb tich liiy trong loai giun dat Lumbricus
terrestris lan luot la: 0,55 - 8,13 mg/kg; 5,01 -
265,40 mg/kg [8]. Diéu d6 cho thdy ham luong
KLN Cd va Pb tich lily trong giong Pheretima &
nghién cttu nay kha cao.

Bdng 4
Ham luong Cd va Pb trong co thé giun dat tai cac khu vuc nghién ctru

Pia diém Dot thu mau Cd (mg/kg) Pb (mg/kg)

Dot 1 (n=3) 5,30 £0,19 19,68 + 4,74

T6 61- Hoa Khénh Bic | Dot 2 (n = 3) 2,80 £ 0,96 14,50 £ 1,50
Tb + sd (n = 6) 4,05 +1,38a 17,09 £ 4,102’

Dot I(n=3) 0,35 +0,31 10,77 £ 3,25

T6 5B - Hoa Hiép Nam | Dot 2 (n = 3) 2,12+0,19 14,45 + 1,09
Tb + sd (n = 6) 1,23 +0,10b 12,61 +2,96b

Dot I(n=3) 0,58 +0,08 18,53 +7,05

DPa Phudc I Dot 2 (n = 3) 2,18 0,01 14,23 + 1,29
Tb + sd (n = 6) 1,22 +0,88c 16,81 +5,55¢’

Ghi chi: cac gia tri c6 cung ky tu (a, b, ¢) hoac (a’, b’, ¢’) khong c6 su khac nhau c6 y nghia & miic O = 0,05.

Ham luong KLN trong moi truong cé anh
hudng dén su tich lily KLN trong co thé sinh
vat. Do d6, dé xdc dinh &nh hudng clia ham
luong KLN Cd va Pb trong moi truong dat va
trong giun dat, ching toi tién hanh phan tich
mitc do tuong quan gitta ham lugng Cd va Pb
trong dat va trong giun dat. Cac gia tri st dung

trong phan tich twong quan duoc chuyén dang
vé X’ = logl0(x + 10). Hé s6 tuong quan cang
cao thi mai lién hé gita ham luong Cd va Pb
trong giun dit va ham lugng Cd, Pb téng so
trong dat cang c6 y nghia. Nhu vay, c6 thé
thong qua phan tich ham lugng KLN tich liy
trong co thé giun dat, c6 thé ddnh gid duoc chat
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lugng moi truong dat noi ching sinh song.

K&t qua phan tich twong quan cho thady miic
do tich lily Cd va Pb trong dat tuong quan thuan
v6i muc do tich liily Cd va Pb trong giun dat &
muc “twong quan chat” véi Cd: r = 0,76, pyaee =
0,08 va v6i Pb: 1 = 0,78, pyaee = 0,07 (hinh 1).

K&t qua nghién ctu nay phu hgp vé6i nghién
ctru ctia Jun va nnk. (2004), & hai loai giun dat
la  Aporrectodea caliginosa va Lumbricus
rubellus tai mot s6 khu vuc & nudc Phap ciing
cho két qua tuong quan thuan. Trong d6, doi véi

y=0,345x+0,663
r=0,762; p=0,078
n=6

Khoang tin cay 95%

L LA T T T T T
1.15 1.20 1.25 1.30 1.35 1.40 1.45 1.50

Ham lugng Cd trong dat (mg/kg)

loai Aporrectodea caliginosa muac “tuong quan
vra” (r = 0,49, p = 0,05) d6i Cd; (r=0,57, p =
0,01) doi véi Pb. & loai Aporrectodea caliginosa
hé s6 twong quan vira (r = 0,35, p = 0,16) doi véi
Cd; hé s6 “tuong quan chat” (r = 0,73, p =
0,0005) dai véi Pb [7].

Trong nghién citu nay tuong quan gita mic
do tich liy Cd va Pb trong co thé giun dat va
ham luong Cd, Pb tong s6 trong dat & miic twong
quan thuan véi hé s6 twong quan chat. Vi vay,
c6 thé st dung giun dat trong giong Pheretima
lam sinh vt chi thi 6 nhiém Cd va Pb trong dét.
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Ham lugng Pb trong dat (mg/kg)

Hinh 1. Tuong quan giita ham Iuong Cd va Pb trong dat va trong co thé giun dat

1. KET LUAN

1. Moi truong dat ¢ ca 3 khu vuc nghién ciu
da bi 6 nhiém Cd, ham lugng Cd trung binh
trong dat 7,05 * 4,69 mg/kg (< 2 mg/kg); ham
lugng Pb trung binh: 36,05 £ 14,06 mg/kg van
nam trong giéi han TCCP (< 70 mg/kg). Ham
lwong KLN Cd trung binh tich lily trong giun
dat giong Pheretima & khu vuc nghién ctu: 1,23
+ 0,007 mg/kg; mic do tich ldy Pb: 14,7 + 2,97
mg/kg.

2. Ham luwong KLN Cd va Pb trong dat va
trong giun dat giong Pheretima c6 tuong quan
thuan véi d6i véi Cd & mic “twong quan chat” (r
= 0,76, Py = 0,08); d6i v6i Pb & mitc “tuong
quan chat” (r = 0,78, pyawe = 0,07).

3. Qua nghién ctru cho thay céac loai giun dat
thuoc giong Pheretima c¢6 kha nang chi thi 6
nhiém KLN Cd va Pb.
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ASSESSMENT OF CADMIUM AND PLUMBUM CONTENT ACCUMULATED
IN SOIL AND SOME EARTHWORM SPECIES (GENUS PHERETIMA)
IN HOA KHANH INDUSTRIAL AREA, DA NANG CITY

PHAM THI HONG HA, NGUYEN VAN KHANH, LE THI HIEU GIANG

SUMMARY

Earthworms are useful and convenient indicators of the ecological health of soil. They are common and
easy to sample and identify. They can absorb heavy metals with the large amout into the body without toxicity
for body. Therefore they can be used as bioaccumulaters to assess heavy metal pollution in soil of a certain
area.

Hoa Khanh industrial area is one of the important industrial zones of Da Nang city, where located many
factories: steel, mechanical, assembling, garments, electronics, product packaging, agriculture, forestry and
seafood processing. Thus, the existence of heavy metal in industrial waste water is inevitable and cause the
increase in content of some heavy metals in soil.

In this study, we present results of the study on the content of Cd and Pb accumulation in soil and
earthworms to help building the scientific basis for using earthworms as a bioindicator of heavy metal
pollution (Cd and Pb) in soil. Heavy metals (Pb and Cd) accumulated by earthworm species examined in
samples collected between November, 2009 and March, 2010. The means value of heavy metals in soil were
7.05 £4.69 mg/kg Cd and 36.05 + 14.06 mg/kg Pb and these is earthworms were 1.23 + 0.007 mg/kg Cd and
14.7 £ 2.97 mg/kg Pb (dry weight).

Key words: Bioaccumulation, bioindicator, earthworms, heavy metal, pheretima.

Ngay nhdn bai: 14-7-2010

97



